Phosphorylation of GATA2 by Akt increases adipose tissue differentiation and reduces adipose tissue-related inflammation: a novel pathway linking obesity to atherosclerosis.
Obesity-related inflammation is emerging as a major cause of insulin resistance and cardiovascular diseases. GATA2 transcription factor is an inhibitor of adipogenesis and an activator of vascular cells. We hypothesized that GATA2 activity is controlled by insulin during adipogenesis, linking metabolic homeostasis and inflammation. We show that insulin induces GATA2 phosphorylation on serine 401 in a PI-3K/Akt-dependent manner. Insulin-dependent phosphorylation of serine 401 impairs GATA2 translocation to the nucleus and its DNA binding activity. A GATA2 mutant not phosphorylable by Akt (GATA2(S401A)) acts similarly to wild-type GATA2. In contrast, a GATA2 mutant that mimics Akt phosphorylation (GATA2(S401D)) is restrained in the cytoplasm. Cultured preadipocytes bearing GATA2(S401A) do not convert to adipocytes and express high levels of inflammatory cytokines like monocyte chemotactic protein-1 (MCP-1). On the contrary, GATA2(S401D) preadipocytes differentiate to adipocytes. When GATA2(S401A) preadipocytes are injected in mice fed a high-fat diet, they do not differentiate adequately into adipocytes, maintaining the expression of inflammatory markers like MCP-1. In contrast, injection of GATA2(S401D) preadipocytes in mice fed a high-fat diet results in development of adipocytes and no expression of inflammatory markers. GATA2 could be a new target in the prevention and treatment of obesity-related inflammation and its complications.